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3 6 3 3 OiSSffi?iJ*-g-AyT'V^5 r t %:<^mt foS 
v ^H. mrE^SiaJ'J© p 5 ?j2299#@*T* 



( 2 ) 

1 

im^m 1 1 mm^ i {cmm<oT ^ j mm-k^-t 
ifs*« 3 1 %im. 2 ie«<D D N A (ono&mm^ sr 

(if *JS 7 1 ga^ij#^ 2 kz.WM(OT ^ / ^i23^'J^^i- 

N*^ffi;!)^ib^5 3#^r'cor ^ ^705 

<*:DNAo 

[ft>R3l 9 1 ti>Rli 8 l5StC0'^^f*:D N A(7):^SKJ«J 

30 

IIB*^ 1 2 ) fS*3g 1 1 W.m(0'4k^m 

5S4l»Jo 

X.(«S«f. 40 
61 IS*«8lS®<7)DNASri^Abfcmi^ 

lo 0 0 1 1 

- K-r^fr^DNAlcKr-So 
10 0 0 2] 



#88¥6-6 5 2 9 2 
2 

::/y;e-^>^(0«l|c, /Ni^.c^towrax =^ » ^ k^j^t- h tr- 
h/pj^zf^: ix'>y-r vtT^fl'raf^-Y^r n ti y y rf ^ A 

V>6 [««Jx.«{Biotechnology 4. 305-308(1986) ; J, App 
1. Ent. 104(1987), 417-424) « 
[0 0 0 31 

[^P>^;5^«?*LJ:7^r6^Ml LXi^L. -^/-K^^v-y;^ 
ff^^- K-rsDNAi^jfttti-^r <tt::fe^o 

(0 0 0 41 

or-*)*?. S9feDNAc>iesiBa«jo^-«p^^c*^itr?i 

5»a^^ttfc3^S»^DNA(7)iS^ia^iJ. SU^. ^cOi^S 
[0 0 0 51 

^jg-t-'5%>T*fcSo =ici::^-/N.Y:/y ^^-^-^Vai^lC 

J;*?g^f2DNAO?s±rt-e(DlimSr. -Ti^y T^'-fer-rt:! 

^14®«raiStU DNASt/^Vy^^K^^^-rsri: 

10 0 0 6] SfoT. • ^^-y :/>/^^v'>^ • 

ir D ^5i^-^>'v';?^ • >^ h W V • :/>ry-f (Baci 

llus thuringiensis serovar japonensis strain Buibu 
i ) {^^JT-^^-f^mtm^-t^) lcj;b-r> mllS^^i 



( 3 ) 

3 

346 5-^ (PERM BP-34 6 5) <*: UTXHfiE 

(0 0 0 71 tiim^^i^^>^<^m^^m^mt^ 
m709sa4-e<DT^yg&«:=i - Kr ^^sssa^ijuji^i^ 

Sf*:^S^<4^ ^^^^ K^^M-r^ r t ^^^'^m\:i^^^h(0 
Vh^. tJ^O. :iO^Sfts:DNAfl. milEDNAJ: J? 

7 0 9^B<Dr^/mx^mci^MmM(Dr^ym^X 
s^;)^ b ^ v/< ^ ® ^ mx^^tt^ 20 

10 0 0 81 ^^t::, }im(oWL^^^>^<i^n(or y 

mm^\^^- Kf 6issia^'i^^i-^DNA^. ^cod 

NA^aC'^L-C/<^^'^^(*:DNA(i. 
10 0 0 9] 

l^e^co^mi t^^oT..;*c^^tcJ:5DNA. ^5:t/IS*L 
to 0 1 01 ^fc. mJiSDNA^iJ^o— ^::xi/LT. mJ 

10 0 1 1] 

yS^ffi^USr^r- Kt-^S[Sia?«^^tf±DNASr*Hf 
•^c7)DNA^SiJPI^^-e^®TLTDNA^»rJti: 

A»f>^^M;^^iZiA.mifex:7'7;^^ K^.^v^l::;^c^®^ 



^m^^6~e 5 2 9 2 
4 

V Ci Igttco D N A $:no^mm<0^mir:5 

-r Ayr 5/-fe>ricj;<9«^m-rso M(^> ^<o^w? 
±mm'^(o±x\:im^xh-Dtzv^A<D^m^^ 

-rSDNASrl^^L, ::<DDNASrfflV>Tg9ia^ 

rn^-iZ-eti. 3•*$Sgc7)-SP;^^5^^b/'cag^;^^5^bi^fc 

ur— tf^fflv^T3'*^S^^*^-d:5^lCj:'9, '^H 
fleDNASr^fiJtL. M(^milE'^Sf2^DNAS:ffll^T^S 

i^B>^ -Yi^yr-^-ir^. &mmm<o^m<o 

mxmm-t^. ^t£«»J2lC*5V>T(i^S«CDNARt/3^ 
^C^oV^TficD;^^r?/ hfkDN AcT^-g^^, ^ffi^J4{C:}oV^ 

T*i?^®«ci^«^c75f^fi$:comp^«rtT ^ o - ^ it^kcmmm 5 

(C4b*V^Tfi:|lig0iJl-'4fB«fe«O«^«7. DNA. RU^^ 

i^y<^%^m\^^fz.^^mM\^-:>^^x<Dum^rfo. 

C00141 immmU :^«DNA. 25:Of> 

(DNACO^ilRT^l^fli® JMl 0 9 --cDiJ' a -m^- 
y^^:/^a^NYS*^it^ m^\t. (Biologica 
1 control 2 (1992) [Insecticidal spectrum of a nov 
el isolate of Bacillus thuringiensis serovar japon 
ens is], Journal of Invertebrate Pathology (1992) 
[Processing of delta endotoxin from Bacillus thuri 
ngiensis subst. urstaki HD-1 and HD-73 bygut juices 

of various insect larvae]) (C^TfetT. 3 0 

I^^XZOXZX—^^m't^o rcOB#6 0 0 nmdi^tt 
-5Si§«fe^*^WK4Rfi*^ODl. 5-0. 7Xh 
6o — J^CD^^^ F'Jx.f^ (A manual for genetic engen 
eering: Advanced bacterial genetics eds R. ff. Davis, 
D, Botstein, J. R. Roth, 1980 Cold Spring Harbour La 
boratories, MOlecular cloning 2nd ed Sarobrook, J. , 



( 4 ) 

5 

Fritsch,E.F., Maniatics, T.) ^\Z.^^<0:^^\lC X ^ 

10 0 1 5J #e>nfcDNAfi. $iJPS^^EcoR I -C^»r 
LXs EcoRI DNA«J»rt L; ^«>K^>^7;^$ KBlue 

scriptiiKs (+) irmmmEcoRix^mmi^fzmwiu 

T4DNAy ifS:fflV>TatII0EcoRI DNA»T 

^fliU JMi 0 9*Sr?f$K«K^Ufc. ,m^x.:/7;^^ K 10 

\cx^xmn^mi:rff£otcmmi^mm J Ml o 9«c 

fi. ^ffi^c^^^/^r>'fc:"i/!;>' (5 Om g/m I) . IP 

al (5-yD^~4-i^niD-3--<VKy/l— D- 

l&T— PA^^Lfc. Zizh<7)±mm JMl 0 9WC0^. 
EcoRI DNAIfTit^&^tr'bcOfi;^^^:^ h^/i?'— tf^^S 

ai3fe/c^v^t7:>-ex-Ga I ^{-^atTr^r. efe:^^^-^ 

^ X. 7^ 7 ^ ^ o ff^ S ^ ^ 4x ?t *a 1^ ;i 
fli® JMl 0 9(75=inri— LT. :J6J:^ 1 0, 000 
ISm^o ^ 9 LXWhixfzm^m^i^i^mm J M 1 0 9 

rv-fv-yv (50Mg/mi) ^^t^/i^Drm^ 
3 7t:-e^^Lfc 

[0016] <^ V/^iJ^ ®<7)mM&t/N*^0»:^) >^ 
^:f^m(0±&ir^^A\t^>^y<^^ [Appl. Ent Zool 
vol. 26 p485'-492(1991)) IB«c^D^feT'>^-r 7^-^ IliS 

m^^^^^mmi^mi^fto mmmi ^(D^^i^^^nt^^ 30 

Xaa Xaa Pro Asn Asn Gin Asn Glu 
[00 18] (=»ct^-yN^:/y y-r-^-v^aV) ±7^ 

— srWN^Att<^DIGSr. Mie>^n-^yt::^«1i®t 
10 0 19] 

[it 2 1 CCAAATAATCAAAATGAATATGAAAT 

[0 0 2 0] mm^:is\.^'xmm\^fcmw^^^titL±m 
>^a'~>^<i:<^)x^-r:/y i/-rif-i^3 ^-^ttofc, giw so 



5 2 9 2 

6 

pH 1 2<7:>*^<b":M^ y '^^^iST-^^t. SOmMh 

h y :^^mmmm\^M LXmVr-tiy. -er^ttB^Sr 1 
0. OOOxG<?5jgit4>«ltC<}:9|HllRLT. DEAE 

(2 cmeSx 2 5 cmfiS) IC^«L. -h^J-^O 5 

omuhv :^mmmmf& Cphs. o) r*i5fei^Lfcm. 

2 0 0 m 1 O 5 0 mM h V ( p H 8 , 0 ) 

SrfflVN-cO'-O. 7MON a c 1 oiSS4^saS:{^;S;L. 

L/^ (01) o mz.n^ti-^h^yy>(-x 
(Ulicop 2. St/112B{::?Tti-) , ^o\.x%h^tL 

mm^^^^>y<i7%^ Kxv'/i-ffit^^hy (so 

S) -7fs]}T^ 'J f\-rx \-n.%^% (PAGE) (SD 

si%) dJ: i9i9-giL. >^n A:7 3i/"/u://t— -cSfefe 
LTPVDFfli{C$c¥LfCo :i 9 3 0 k 

Da cOi$=^>>N>:7^a5>^^^^,r) > AB I M:$SSCi*)T ^ 

ymm^istmm^m^x^m^rr-^tztz^. suie^^^ 

{-//ori/^5C.<L:;6^*ijo/'i.o f^; SDS- P AGE(7)::fer 
m^hf :L\:LXh'hh:^m. m7L\t. Appl. Ent. Zool. 2 
6 485-492 19910*-?!fe/ir <t*^^l/^'5o PVDFM--£0|s 
y 3tfTl±co-r-=e ifp:/S:ffli^rAB I , :5:y7j^r 

[0 0 17] 

[Ik 11 

lie lie Asp Ala Leu 

fim^^h^f\^fz.h(oxh^t^. -t^7)^a^i^.*i^fcDNA 
100 2 1] {^j>./Tyt^) y'^y^wmmm^^ 

fc (Goodman, N. S. , R.J.Gottfried and M. H. Rogof f (1 
967) J.Bacteriol. 94 485) o mi^^(D X ^ l^iT /l^:^ V ^ 

mx-'^mitL. tfcmtLx^-t^fiZ^i&Lx^tsLm^i^ 
Muyto i^mm^m^Ls ^*b6^m(Dm. itttcsjix^ 

(cfflv>6fet«s:i: Lfco i^. StjfcfSfi. ^feffi^o >^y 



( 5 ) 

7 

te¥$ttfcStJiaja;^fmx.{*::>c^®Sr^tel::t*VN. SDS 

[0 0 2 2] ^ J^yr y-\i-(x^m^i.X'h-^ 

mXm'^i:^Aytcmmm l m l §r;&D;t 5o ^mWit 5 0 
:/n ;^ 1 Cm 1 r* 2 0 ^JS^ ® SriS'i^lHllRcO^ 5 m 

2. Sf[fBm^»xi;^:S&®*iiALfcS9 

if- 3 bfc ^ Kf^:}o J: -tiaOkDaOiatC 

10 0 2 4] {^B^(Dmmmm =3Pn^yN^:/y^ 
^^tC^tt'Cfcofc3f@cr)ASa®='n2^-^, /uyT>^ 
n:=:-;!^xP,^iX^*ttJSa;9^tfe^:rv;^^ KSr^BfL. EcoR 
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scriptllSK (+) <h-^:<^ih'YX;&>-gcL. -ftfe^fi. )^ 
3 4 0 0 b p-ClS^^ittiJ' Ki-^tSSE^U 

[0 0 2 5] ^bixfc*^3 4 0 0 b pCDfltliaDNAirei 

i'>fco c:iO^*^^St5r i:cDT-#3tMSaa?U(i3 3 6 
64SS-Cfcofco L;)^L. 8ufe3 3 6 6ig£<^iB^iJi7)4' 
f^±:=^ K>'7!>5aab$tl?i?5)^ofcfci6. Buta3 3 6 
6^Sd>@6*3<ti-6DNACO±^Sia?»J^. ^A/T-V>?^^ 

[0 0 2 6] ^rr-y^y^'YSl7ii^e5^gSL/::DNA^. 
mmmcial xmn^LX. Cla I DNArrit^t r.(7> 
ClalDNA»>t^. r;^ci~;7.yyu^^^^t!j{^j:'9 5^ 

t (^)X^ TtEcoR I D iV Altrri -^licoR V t; I^Jl$r L . ^ 1 k 

^^mi^tiCla I DNA»TJt<0|Sj6. 5 k b <^ t>(75 ^ /n 

[0 0 2 81 -^rCl-CgyieClal DNA»r>T-<0 5 VW:/ 

^ KBluescriptllSK ( + ) ^SJPIS^^a I T'^W L 
yt^Bf9i{4J-. MIGClal DNAlST>T"^ii^LTClam 

KSr^ricbfco ccociam^mx.y^v 
;^ ^ K^ffli^r:^fliKXL I •://i--^Mm^^T^o 

mra!<D;^cJ3i® JMl o 9^5rffl^>fc#'g^^l^m<^* 
SE^iiSr-^tiClal DNA»fK*OieSia^J«r«:SU/to 
it^ gS?iJS-^llS«cOJ:p(::3 7 9 7^SJ;5/J:5iSS 
(ORF) (^^fTT^^ ^/^>j 

0. '«xw^^m3 9 2 9^xmM^iLmmm^WL±^ 



( 6 ) 

9 

10 0 2 9] ^JSWH^l^SV^r. ;^8gSJMl 0 9«c«r 

[0 0 3 01 *fc^l£«^J 1 {C:^BV^rraluescript^rffll^ 
[0 0 3 11 ^SS^'U l::*5V^T{l?si^fflM^::^fliS JM 

^^-ev^fcEcoR I Igfjt^ P C R&tc.a: oTS* ^^IPJI-'M 

i^T(7)J: 9?ilS^*-7i)5tb*^o ^ftWl {i*:5v>r 3 3 6 
6ffiS;£rY^/v/::EcoR I D N Al©f>/t^T0iC4 7 0 0#S 
i£ff^c/2 0 3 7#iJffi(^{3deI,Ti«Mg?^|^^lffi1^-r hXi^ 

(/■)!1i)rM(/)i51t:lJcil::'^?To/^. Ml!e^^i^^JI>Rft^^&^^il^?!i-y■ -f 20 
3 3 6 6 # N or>iiiac^ 'Ct/Olllj-c'ii. 2 7 4 6 ^1^ i-tiivc/:) 
JSSSElJ^»j{::AccIi'ftiJPM?lg|ig,mi^-r l-/j^^^6?rrj::^;>^o'C 

AccI*J|55S^3g^fa1^-Y hific{fOiJE^<DDNAK5ijr'fe6 
5 7^«;0^^ 2974#@;)>e>300 3#@^-e<r)3 OS 

— LT2 1 9 4#e?&^€>2 1 6 5#e *T*<D 3 OiSS 
Sr>^7^-^-^ LT^^Ufe (Jl^T^k3S:Wl::4tc^ 30 

mmmm-^^ h(Ob*^i^mt-umm\^^j^:^>h. mem 

[0 0 3 2] 

lit 3] 5' -CAAGAACAACAATGGCAAGACAAAATGGCA-3' 40 
[0 0 3 3] 

[{k 4 1 3* -GCAATAAACTTCGTCTTCTTCTGGATCTAC-5' 

[0 0 3 4] mm,m2} :fStA\^^>y<i^^i:m\^^tc 
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14^5^d55^8iSix5o SDS-PAGE^^^f-rat. 5^ 
^StiiKjl 3 OkDaRVe 5kDa-efco:^o 6 5k 
D a CDi$'>^/<^e(D#?ta(^. 1 3 0 k D a {Ctt:-<{i^/i: 

i r 5. :9-«f^*^i 1 3 0 k D a >^<^ mtm^m^- 

1 ic^ Lfcifissayij*^ f>s«iT- 1 s T ^ / g?ia?« t -sc 

LTV^^o 19 1 3 0 kp a'o^'g^(l±< {^SS^tt-f 
t;if4a^ixfc*$:S*trVN5p 6 5 k D a (7)iE^ij 
4:1^ C < ga5^iJ#-^ 1 (Ctt: Lfct^T ^ y g^ia^U <!: it|$^-f ^ 
ts 6 5kDa<Ol^mf^(OT^/mS.nits 13 0kD 
a O T ^ y g^ia^^y <^ 54Sg;*^b*fe^5T^y ®?ifi^iJ <h 

iSldl 3 0 kDa <7)t5'>'/<^5^S;!i^yc2-l?;'^^nr^i:./'i 

mm^m'ur-mmm{zh'*fx\^-<m^^ ^)m^\:.^m 

4lJK^yji0iJ;^(^^^@r;?hK^:<f^^ (Anomala albopilo 
sa) . ^i^y^'^>(^ (Anomala daimiana) . ij;^;^^^/ 
(Minela splendens) ^ ^iS^ (Popillia japonic 
a) . ir-^^^=i;^^ (Bl i toper tha oriental is) . t 
/.ziiS^^ (Anomala rufocuprea Motschulsky) . ^ tT^i^ 
^y^tf:^- (Anomala schoenfeldti Ohaus) t^lf(DfSL^ 

[0 0 3 51 [|ll£«3) : «S«CDNA&tJ^«**^ 

^ifS«s 1 \zdio\i^xmhmz.t^^tiWL^'±^ >y<^ 
^th^y^ h^i^>tmti^^i><oxh^o :L<oxo^ji 

[Microbiol. Rev. 53. 242-255 (1989)} 

J;l/Iil 2 (C^ Uit J: 5 I- 1 3 0 k D a b/-c 6 

5 kDaO^S*14^5' (iai(OP 1^:1/0 2 <D;i> 

Alc*fUT«&ei4Sr^Lyt (0 2) . 
[00 3 6] ^fc, • !/ • 

p^<— . ^/v.::^^^ HD-lCOc r y I A (a) 



a 

e^4Sr*5:l^:;&5^sp?>^^Tv^5 ((j.Biol.Ch 

em. 260 6273-6280) #fiSJ , iSoT. :^flg®^0?g±JM 

[00 3 7] -tr-C. jlSfi0iJl(C:joV^T. i^^n-^^Vt/ 
LfrDNASrfflV^BJjSDNAC03' 5^S^:x.^ y 5^ ^ 

«7:>JgSIE?U^S']I^LTB?-KI*:DNA^f^;«L. SSfeE^I?- 



30 



[0 0 3 81 J[^T\ fiiii''iJ#-^-2i^. :Jk:3^DN A'S:^'4(^(;> 

10 0 3 9] lliS<^n^O|gll:foJ:t/ia2(C;^L/iJ; 5tC 

S~P AGE^CJS^V^T¥-C0/<:/ K^:^Uf:io Z<0^— 
<Oy<:^ K^^ 6 5 k D a 

AB H±SSglbT 5 y Srffi^iJ^^at;:: J: «9 N^I^SSr*:^ 

^ y Kga^jfix ^JE«i 1 -e^Bt u^i^-^-fi i 3 o k d a 

kDa<DmAB^lyy<ir'S<Ohl P> 5 3 S g S r*(0 

10 0 4 01 [mmm4) ::>^mm. v'^-k^':^;^. 

5' -GGATCCATGAGTCCA GGCCGCCTCTCTGCATTTGaT-3' 

3' -CCTAGGTACTCAGGT CCGGCGGAGAGACGTAAACGA A-5* 
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/^^/Uy^^-e^a-fSct^t^lUfcDNAOj^/lry hit 

10 (Ol-C±r^(t{C?f A-fh.ff. ^^(CBamH I i^-f NT* h^v- 
fWj/^;^;'ir :/ l^bDN AcO^;iife^aT{~7T<i-o DiNA 
ATGAGTCCAAAT> I ' y ^ i '/ ^ mm.iik'r^)Mmmiiis:^ 

o')mmo:> 1 2J[^E-^driiiij/f Lyiii^!i-Cdb6o mm-A-v -^'y^ 9 

u^'^- KrJ:, PCR?ii-C'DNAgli^^/$i--5t&#«/^-L-> 

m(Dyy^'7 — t[^X^t. itg^<DORFf^(^7 9 4# 
gcOAci I 5 5 5#@OBcl I i^^ hTi^coOR 

RH-LT> flUiaSiJPS^^^Iti^'Y h J:'9{i^L3'5lcmiI<o 

•t*-^ K03'pfe^gffla<^ffi[Sia?»j-cfo6<fc:6ic^snsias 

10 0 4 1] 

Ut 5 1 GGATCCATGAGTCCAAAT 
[0 0 4 2] 

6 1 AGACGTAAACGAACATT 

10 0 4 31 PCRRft^tom^, j>:Oci;5«r2*^DN 

;fe:2:*:^DNASr^-ro 
[0 0 4 4] 

Uk7l 



40 



10 0 4 51 flfIia2*®DNA«r. WS^^amH I fcSiJ 

PSS^Aci I t^m^^X 2m^m'r^:it{C^^ . BamH 
hS:5'*iffi|C. Acilih^ h^3*7feiffl(Ci^ofch 
^^v-^DNAi^Kr/tSrtt^^^i^-e^-So UT\cit7<0 2 
*«DNAJ;Df^ofc;^ir5/ KkDNAiSr^kS it UT^ 

[0 0 4 6] 



50 



Hksl 

5'-GATCCATGAGT — GGC 

GTACTCA — aCGCG 

[0 0 4 7] -j^-f-CCltJ^a-ir^Vi/Lrib^EcoRlBr 
>tS^AciIi^^ hT'«)IRL. P C RfeT^-^ricUfcfbSia 
®C0DNA^^T4DNAy ^^rffll/^rjg'g'b. 5* 



< 8 ) 

13 

m^^^ hit. Wx.{iAccIII. Bsal. ^&Hotl^<DOR 

1004 81 

9 I ACCCACATATGCACAGGCCGCCTa 

[0 0 4 9] T>=f-'^:y:^m(D-fy^'^-\ts j^ih=' K 

>(D-rC5'ffiiJS^iffiffliJCOffiSia3?lJ-Cfo5AAG TGA TAG \C 10 

kccllKOVmL-f^ V -efc'SAGGCCTOia^USrJS-g^ L/c^b 1 

10 0 5 0] 

[fkl 01 TTCACATAAGTTGTATCAGCCCT 
(0 0 5 1 1 

"- MGTGTATTCAACATACTCCGGA 
-TTCACATAAGTTGTATCAGGCCT 

[0 0 5 2] iiii.iL!2 i:ir(DNA. ili'Kii^l^^^^Ac: i ( , fkXJ^X 'ZO 

10 0 5 3] 

CGCCTCT — ^AAGTGTAnCAACATAGT 
GAGA — TTCACATAAGTTGTATCAAGGCC 

[00 54] m$r3fe{c. 5' ^^o:>i,m\z,mmmm» 

hBajuHI <^2gALfc h=¥>':/DNA(D»T>i-^Aci I 

(dBamH I . 3* *«8lCAccIII(D«-i^^ h ^}$o h VV-D 

AccIII<^#1^-r h^f*o h=3ei/>^DNA;i5'a^^ 
T*$^>o mMO-^/l-^iJ^n-^^^i/i^-r h^ac^L. Ac 
cIII^^^fe^o@6?)^C3!)>/j:ofc1^^ h«r«Ai- 

A{cm^XUN A(0^± y 3 0 kDa 

^tE't^<OX\ mWmi^'^^'Z^S{Cfj:r) . Hindlll . Bg 

II, Haeii^commmm^m.^^ h^. mm^mco^ 

-5:/^;^^ KT% ^<^vrP>^r*ii®i-6pBD9^<?5BaiiiH I i^ 50 
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KfcLT. pBR322,pUCl8^^fflV^^^;05X•t 6o -<7)J: 
J: . Aci 1 1^-r h^^ORFF^tC 1 gpjr L;0>/.^V^CQT'9) 

/SS-tT^ii^i::. mmz^jSiX'^^m^\^-^^x^ht 
7v-r^ !;-r iMiORFi^jud/^/jri^L^o, -C'#4La' 

( 0 0 o n ] . r; : }nU^MyxP}<^i\\^\^ 
1 3 0 k D u tOHlk'ii'.liy >^^^ 'dT "J ~ K Lr t ^oilfi-^ r 

/rtiMJ'^'^^'fo "Cl/ ^5 idlol Lo and Wliiieley Baciriol R 

ev {1989))#HSJ , :/^z/^m<om&=h\,:ihbm<o^^ 

m^t'^^'^X^fz (0 3) „ ^neiiSa^'j* 1 W60-84 
9,910-1110. 1669-1815, 1885-1914, 2 128-2 163# (7) i^Sffi 

2, --St-t^o 1 9 8 7 3 0(0^:ft: (Plant Phys 
iol. 85 1103-1109 (1987), Bio/Technology 5 807-813 
(1987), Nature 328 33-37 (1987)) tm'K.UW^^^^ 
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9 729-739 (1980)) . h ^^^i^vDN A^V^{ifStt^^o 

XV^^J;V^^t^^CO h^iXV-DNA^. T ^ D A 
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16 



10 



10 0 5 71 , ' 

ens is ) 



1 

3 7 9 7 



Cenoinic DNA 



(Bacillus iliuiingiciisis surovui' jupon 



I 



AAITCTAATC; ACACACIACA ATATTTTTAA AATAAAC.AK; CAAGGOGGAA TATGAAAAAA 
ATATAATCAT AAGAGTCATA CAAAAAGATT GTATGTTAAA ACAAAAAAAT CCTGTACGAA 
TAGCGGTTTA AAACCAATCA TTTGAAAAGA TACTTATATT AAATTGTATG TATAGGGCGA 
AAAAAG ATG AGT CCA AAT AAT CAA AAT GAG TAT GAA ATT ATA GAT GCT 
Met Ser Pro Asn Asn Gin Asn Glu Tyr Glu lie He Asp Ala 
1 5 10 

TTA TCA CCC ACT TCT GTA TCC GAT AAT TCT ATT AGA TAT CCT TTA GCA 
Leu Ser Pro Thr Ser Val Ser Asp Asn Ser He Arg Tyr Pro Leu Ala 
15 20 25 30 

AAC GAT CAA ACG AAC ACA TTA CAA AAC ATG AAT TAT AAA GAT TAT CTG 
Asn Asp Gin Thr Asn Thr Leu Gin Asn Met Asn Tyr Lys Asp Tyr Leu 

35 40 45 

AAA ATG ACC GAA TCA ACA AAT GCT GAA TTG TCT CGA AAT CCC GGG ACA 
Lys Met Thr Glu Ser Thr Asn Ala Glu Leu Ser Arg Asn Pro Gly Thr 

50 55 60 

TTT ATT AGT GGG CAG GAT GCG GTT GGA ACT GGA ATT GAT ATT GTT AGT 
Phe lie Ser Ala Gin Asp Ala Val Gly Thr Gly lie Asp lie Val Ser 

65 70 75 

ACT ATA ATA AGT GGT TTA GGG ATT CCA GTG CTT GGG GAA GTC TTC TCA 
Thr He He Ser Gly Leu Gly He Pro Val Leu Gly Glu Val Phe Ser 

80 85 90 

ATT CTG GGT TCA TTA ATT GGC TTA TTG TGG CCG TCA AAT AAT GAA AAT 
He Leu Gly Ser Leu He Gly Leu Leu Trp Pro Ser Asn Asn Glu Asn 
95 100 105 110 

GTA TGG CAA ATA TTT ATG AAT CGA GTG GAA GAG CTA ATT GAT CAA AAA 
Val Trp Gin He Phe Met Asn Arg Val Glu Glu Leu He Asp Gin Lys 

115 120 125 

ATA TTA GAT TCT GTA AGA TCA AGA GCC ATT GCA GAT TTA GCT AAT TCT 
He Leu Asp Ser Val Arg Ser Arg Ala He Ala Asp Leu Ala Asn Ser 



60 
120 
180 
228 



276 



324 



372 



420 



468 



516 



564 



612 
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AGA ATA GCT 
Arg lie Ala 
145 

AAC CCA CAC 
Asn Pro His 

160 
AAT CCA GAA 
Asn Ala Glu 
175 

AAT TAT GAG 
Asn Tyr Glu 

CAT TTG CTT 
His i-eii Leu 

TAT CCT CAA 
Tyr Pro Gin 

225 

riir Alu Aig 

210 
AAT AAA ITA 
Asn Lys Leu 
255 

TTC CGA AGA 
Phe Arg Arg 

CCA AAC TAC 
Pro Asn Tyr 

ACA AGA GAA 
Thr Arg Glu 
305 

TCG AGT ACC 
Ser Ser Thr 

320 
TCA TTT TCA 
Ser Phe Ser 
335 

TTG ac CAA 
Leu Leu Gin 

ATT GAA TAT 
He Glu Tyr 



130 

GTA GAG 
Val Glu 

AGT ACA 
Ser Thr 

GCA ATT 
Ala He 

ACT CCA 
Thr Pro 

195 
OTA ATG 
Vnl Met. 
210 

AAT CAT 
Asn Asp 

I AT hi 
lyj- Sci- 

AGA GGA 
Ai'g Gly 

GAA ATG 
Glu Met 
275 
GAT GCG 
Asp Ala 
290 

ATT TTC 
He Phe 

CTT ATA 
Leu He 

ACG CTC 
Thr Leu 

GAA ATT 
Glu He 
355 
TAT AAT 
Tyr Asn 
370 

TCC TCA 
Ser Ser 



TAC TAT 
Tyr Tyr 

CGA AGC 
Arg Ser 
165 
TTA CGT 
Leu Arg 
180 

CTC TTA 
Leu Leu 

AGC GAT 
Arg Asp 

ATT GAC 
He Asp 

CAT {.AT 
Asp His 

ACG GG T 
Thr Gly 
260 

AAT GTG 
Asn Val 

CGT ATA 
Arg He 

ACA GAT 
Thr Asp 

TCT TGG 
Ser Trp 
325 
GAG AAC 
Glu Asn 
340 

AGA ATG 
Arg Met 
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135 
CAA AAT 
Gin Asn 
150 

GCA GCA 
Ala Ala 

ACT AAC 
Thr Asn 

CCC ACA 
Pro Thr 

GTT CAA 
Val Gin 
215 
CTA TTT 
Leu Phe 
230 

\'u: Gir 

Cys Vai 

GCT AAC 
Ala Lys 

ATG GTA 
Met Val 

TAT CCA 
Tyr Pro 
295 
CCT GTT 
Pro Val 
310 

TAC GAT 
Tyr Asp 
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GCA CTT 
Ala Leu 

CTT GTA 
Leu Val 

ATG GGT 
Met Gly 
185 
TAT GCA 
Tyr Ala 
200 

ATT TAC 
He Tyr 

TAT AAA 
Tyr Lys 

Glu frp 

CAA TGG 
Gin Trp 
265 
TTG GAT 
Leu Asp 
280 

CTG GAA 
Leu Glu 

GGA AGT 
Gly Ser 

ATG ATT 
Met He 



CTA CTT 
Leu Leu 

TAT ACA 
Tyr Thr 



AGA AAA 
Arg Lys 
345 
AGT TTT 
Ser Phe 
360 

CAA AGG 
Gin Arg 



GAA 
Glu 

AAG 
Lys 
170 
TCA 
Ser 

CAG 
Gin 

GGG 
Gly 

GAA 
Glu 



I > r 
250 
GTG 
Val 

CTA 
Leu 

ACA 
Thr 

TAC 
Tyr 

CCA 
Pro 
330 
CCT 
Pro 

AGA 
Arg 



18 

140 

GAC TGG AGA AAA 
Asp Trp Arg Lys 
155 

GAA AGA TTT GGA 
Glu Arg Phe Gly 

TTT TCT CAA i^CG ' 
Phe Ser Gin Thr 
190 

GCC GCC TCT CTG 
Ala Ala Ser Leu 

205 

AAG CAA TGG GGA 
Lys Glu Trp Gly 

220 

CAA CTA TCT TAT 
Gill Vul Ser Tyr 

235 

.\:\\ «;lT GGT TTA 
Asn AUi Gly Lt'U 



GAT TAT 
Asp Tyr 

GTT GCA 
Val Ala 

AAT GCA 
Asn Ala 
300 
GTA ACT 
Val Thr 
315 

GCA GCT 
Ala Ala 

GAT TTC 
Asp Phe 

CAA AAC 
Gin Asn 



AAT CGT 
Asn Arg 
270 
TTA TTT 
Leu Phe 
285 

CAA CTT 
Glu Leu 



ATC TAT GGT 
He Tyr Gly 

385 

GAG GAT ATT ATT CCT 



TAT TGG GGA GGA CAA AGG TTA 
Tyr Trp Gly Gly Gin Arg Leu 
375 

TTC AAT AAA TAT AGT GGG GTT 
Phe Asn Lys Tyr Ser Gly Val 

390 

GTG GGT CAA AAT GAT ATT TAC 



TTT ACT 
Phe Thr 
350 
GGT ACG 
Gly Thr 
365 

TCT TAT 
Ser Tyr 



660 



708 



756 



804 



852 



900 



y96 



1044 



1092 



GGA CAA 1140 
Gly Gin 

CTT CCT 1188 
Leu Pro 



1236 



1284 



1332 



ACC CTT 
Thr Leu 
380 
CTT GCC 
Leu Ala 
395 

AGA GTT GTA TGG 1428 



GGT GCT 1380 
Gly Ala 
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19 20 
Glu Asp He He Pro Val Gly Gin Asn Asp lie Tyr Arg Val Val Trp 

400 405 410 

ACT TAT ATA GGA AGG TAG ACG AAT AGT CTG Clk GGA GTA AAT CCA GTT 1476 
Thr Tyr He Gly Arg Tyr Thr Asn Ser Leu Leu Gly Val Asn Pro Val 
415 420 425 430 

ACT TTT TAC TTC AGT AAT AAT ACA CAA AAA ACT TAT TCG AAG CCA AAA 1524 
Thr Phe Tyr Phe Ser Asn Asn Thr Gin Lys Thr Tyr Ser Lys Pro Lys 

435 440 445 , 

CAA TTC GCG GGT GGA ATA AAA ACA ATT GAT TCC GGC GAA GAA TTA ACT 1572 
Gin Phe Ala Gly Gly He Lys Thr He Asp Ser Gly Glu Glu Leu Thr 

450 455 460 

TAC GAA AAT TAT CAA TCT TAT ACT CAC AGG GTA AGT TAC ATT ACA TCT 1620 
Tyr Glu Asn Tyr Gin Ser Tyr Ser His Arg Val Ser Tyr lie Thr Ser 

465 470 475 

TTT GAA ATA AAA AGT ACC CCT GOT ACA GTA TTA GGA GTA GTT OCT ATA 1668 
Phe Glu He Lys Ser Thr Gly Gly Thr Val Leu Gly Val Val Pro lie 

ISO 185 100 

TTT GGT TGG ACG CAT AGT AGT GCC AGT CGC AAT AAC TTT ATT TAC CCA 1716 
Phe Gly Trp Thr His St-r Ser Alii Ser Arg Asn Asn Plic lie Tyr Ahi 

hj:-, Mti) -^1^^ 

ACA AAA AK. TCA CAA ATC CCA ATC AAT AAA GCA AC.I AGA M l AOC GOI 1761 
Tlir Lys lie Ser Gin lie I'ru Ue Asn Lys AJa Ser Arg Tin* Ser Giy 

515 520 525 

GGA GCG GTT TGG AAT TTC CAA GAA GGT CTA TAT AAT GGA GGA CCT GTA 1812 
Gly Ala Val Trp Asn Phe Gin Glu Gly Leu Tyr Asn Gly Gly Pro Val 

530 535 540 

ATG AAA TTA TCT GGG TCT GGT TCC CAA GTA ATA AAC TTA AGG GTC GCA 1860 
^ Met Lys Leu Ser Gly Ser Gly Ser Gin Val He Asn Leu Arg Val Ala 
545 550 555 

ACA GAT GCA AAG GGA GCA AGT CAA AGA TAT CGT ATT AGA ATC AGA TAT 1908 
Thr Asp Ala Lys Gly Ala Ser Gin Arg Tyr Arg He Arg He Arg Tyr 

560 565 570 

GCC TCT GAT AGA GCG GGT AAA TTT ACG ATA TCT TCC AGA TCT CCA GAG 1956 
Ala Ser Asp Arg Ala Gly Lys Phe Thr He Ser Ser Arg Ser Pro Glu 
575 580 585 590 

AAT CCT GCA ACC TAT TCA GCT TCT ATT GCT TAT ACA AAT ACT ATG TCT 2004 
Asn Pro Ala Thr Tyr Ser Ala Ser He Ala Tyr Thr Asn Thr Met Ser 
ACA AAT GCT TCT CTA ACG TAT AGT ACT TTT GCA TAT GCA GAA TCT GGC 2052 
Thr Asn Ala Ser Leu Thr Tyr Ser Thr Phe Ala Tyr Ala Glu Ser Gly 

610 615 620 

CCT ATA AAC TTA GGG ATT TCG GGA AGT TCA AGG ACT TTT GAT ATA TCT 2100 
Pro He Asn Leu Gly He Ser Gly Ser Ser Arg Thr Phe Asp He Ser 

625 630 635 

ATT ACA AAA GAA GCA GGT GCT GCT AAC CTT TAT ATT GAT AGA ATT GAA 2148 
He Thr Lys Glu Ala Gly Ala Ala Asn Leu Tyr He Asp Arg He Glu 

640 645 650 

TTT ATT CCA GTT AAT ACG TTA TTT GAA GCA GAA GAA GAC CTA GAT GTG 2196 
Phe He Pro Val Asn Thr Leu Phe Glu Ala Glu Glu Asp Leu Asp Val 
655 660 665 670 

GCA AAG AAA GCT GTG AAT GGC TTG TTT ACG AAT GAA AAA GAT GCC TTA 2244 
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21 

Ala Lys Lys 

CAG ACA ACT 
Gin Thr Ser 

GAA TGC CTA 
Glu Cys Leu 
705 

GAT GCA GTG 
Asp Ala Val 

720 
CAA GAT ACA 
Gin Asp Thr 
735 

ACT ACC CGA 

icc. err ccT 

Sfi- Lou Arg 

\< c I \T rrc 
I hi I y L- L^'.ii 
785 

AGv\ TAT AAA 
Arg Tyr Lys 

800 
AAA TTA ATA 
Lys Leu lie 
815 

AAT CTC TTG 
Asn Leu Leu 

CGC TGC AGT 
Arg Cys Ser 

AAT GGA GAA 
Asn Gly Glu 
865 

CAT ATT GAT 
His lie Asp 

880 
ATC GTA TTT 
He Val Phe 
895 

err GAA TTT 
Leu Glu Phe 

GCC CAA CAA 
Ala Gin Gin 

GCA GCA TCA 



Ala Val Asn Gly 
675 

GTA ACG GAT TAT 
Val Thr Asp Tyr 
690 

TCC GAT GAG TTA 
Ser Asp Glu Leu 



Leu Phe Thr Asn 
680 

AAT CAA 
Asn Gin 



AAA GAG 
Lys Glu 

GGC TTT 
Gly Phe 

ATC GAG 
755 
TTG ACA 
Leu Thr 
770 

TAT CAA 
iyr Cilh 

CIA AAA 
Leu Lys 

CGT CAT 
Arg His 

CCA GAT 
Pro Asp 
835 
GAA CAA 
Glu Gin 
850 

AAT GGA 
Asn Gly 

ACG GGT 
Thr Gly 

AAA ATT 
Lys He 



CAA GTC 
Gin Val 
695 
TAC CCA 
Tyr Pro 
710 

CGA CTT 
Arg Leu 
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Glu Lys Asp Ala Leu 
685 

TTA ATA 2292 



GCG AAA 
Ala Lys 
725 
AAT AGG 
Asn Arg 
740 

CTT GTG GAA CGA 



AAT GAA 
Asn Glu 

GTT CAG 
Val Gin 



ATT AAT 
He Asn 



GCG GCA AAC 
Ala Ala Asn 

700 

AAA CGA ATG 
Lys Arg Met 

715 
GCA CGT AAC 
Ala Arg Asn 
730 

AAC GGA TGG 
Asn Gly Trp 



AGT GCC 
S(jfr Alii 

TAA MA 
lie 

GGT TTT 
Gly Phe 
805 
CGG GCA 
Arg Ala 
820 

GTA CGC 
Val Arg 

CAG TAT 
Gin Tyr 

AAT ATG 
Asn Met 

GAA ATA 
Glu He 
885 
CCG ACA 
Pro Thr 
900 

GAG GGG 
Glu Gly 



GTA GAA 

Val Glu 
915 
CAA GAA 
Gin Glu 
930 

GAA AAA ACA TAT 



CAA CAA 
Gin Gin 



AGA CAG 
Arg Glu 
775 

r.Ai ^;aa 

As|j I. ill 

ATA GGA 
He Gly 

AAT CAA 
Asn Gin 

CCT GTC 
Pro Val 

GTA GAC 
Val Asp 
855 
TCT TCT 
Ser Ser 
870 

GAT TTG 
Asp Leu 

ACA AAT 
Thr Asn 

CCA TTG 
Pro Leu 

TGG CAA 
Trp Gin 

935 
TAT GCA 



GGA GAA 
Gly Glu 
745 

GAT GTT CTG TTT AAA 

760 

ATT CAT 
liii Asp 



Tr(; (-TT 

bui- LfU 

AG r AGT 
Ser Ser 

ATC GTC 
He Val 
825 
AAT TCT 
Asn Ser 
840 

GCG AAT 
Ala Asn 

GAT TCC 
Asp Ser 

AAT GAA 
Asn Glu 

GGA AAC 
Gly Asn 
905 
TCA GGG 
Ser Gly 
920 

GAC AAA 
Asp Lys 



ACA CAA ACA 
Thr Glu Thr 
7S0 

TTA AAA iVA 
Lcu Ly^ Vio 

795 
CAA GAl TTA 
Glii Asp Leu 
810 

AAA AAT GTA 
Lys Asn Val 

TGT GGT GGA 
Cys Gly Gly 

TTA GCA CTC 
Leu Ala Leu 
860 

CAT GCA TTT 
His Ala Phe 

875 
AAT ACA GGA 
Asn Thr Gly 
890 

GCA ACA CTA 
Ala Thr Leu 

GAA ACA TTA 
Glu Thr Leu 



Leu lie 

TTA TGG 2340 
Leu Trp 

TTA CTC 2388 
Leu Leu 

ACG GGA 2436 
Thr Gly 
750 

GAT CGT 2184 

765 

TAT CCA 2532 
Tyr Pro 

IM VA 
\yi li.r 

GAG ATT 2628 
Glu He 

CCA GAT 2676 
Pro Asp 
830 

GTC GAT 2724 

Val Asp 

845 

GAA AAC 2772 
Glu Asn 

TCT TTC 2820 
Ser Phe 

ATT TGG 2868 
He Trp 

GGA AAT 2916 
Gly Asn 
910 

GAA TGG 2964 

Glu Trp 

925 

AAA CGT 3012 
Lys Arg 



ATG GCA AGA 
Met Ala Arg 

940 

GCA AAG CAA GCC ATT CAT CGT 3060 
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23 24 
Ala Ala Ser Glu Lys Thr Tyr Tyr Ala Ala Lys Gin Ala He Asp Arg 

945 950 955 

TTA TTC CCA GAT TAT CAA GAC CAA AAA CTT AAT TCT GGT GTA GAA ATG 3108 
Leu Phe Ala Asp Tyr Gin Asp Gin Lys Leu Asn Ser Gly Val Glu Met 

960 965 970 

TCA GAT TTG TTG GCA GCC CAA AAC CTT GTA CAG TCC ATT CCT TAC GTA 3156 
Ser Asp Leu Leu Ala Ala Gin Asn Leu Val Gin Ser He Pro Tyr Val 
975 980 985 9J90 

TAT AAT GAT GCG TTA CCG GAA ATC CCT GGA ATG AAC TAT ACG AGT TTT 3204 
Tyr Asn Asp Ala Leu Pro Glu He Pro Gly Met Asn Tyr Thr Ser Phe 

995 1000 1005 

ACA GAG TTA ACA AAT AGA CTC CAA CAA GCA TGC AAT TTG TAT GAT CTT 3252 
Thr Glu Leu Thr Asn Arg Leu Gin Gin Ala Trp Asn Leu Tyr Asp Leu 

lOlO 1015 1020 

CAA AAC CCT ATA CCA AAT GGA GAT TTT CCA AAT GGA TTA AGT AAT TGG 3300 
Gin Asn Ala lie Pro Asn Gly Asp Phe Arg Asn Gly Leu Ser Asn Trp 

102o 1030 1035 

AAT GCA ACA TCA GAT GTA .V\T CTG CAA CAA GTA ACC GAT ACA TCT CTC 33 IS 
Asm Alii Thr Sor Asp Val Asn Val Glu Gin Leu Ser .\su Thr Sur Val 

i'i" KM.') lO-iU 

C\ \ ^.W: All UA AAC lU. AAi U l CX\ i.Ui ICA CAA CAA III ACA i.,lT J-'.Vjii 
Leu \ai lie i'ro Asn Trp Asn St:r Oih \ul St.*r Gin Gin Thr \ai 
CAA CCG AAT TAT AGA TAT GIG HA Col blC ACA GCG AGA AAA GAG GGA 'M44 
Gin Pro Asn Tyr Arg Tyr Val Leu Arg Val Thr Ala Arg Lys Glu Gly 

1075 1080 1085 

GTA GGA GAC GGA TAT GTG ATC ATC CGT GAT GGT GCA AAT CAG ACA GAA 3492 
Val Gly Asp Gly Tyr Val lie He Arg Asp Gly Ala Asn Gin Thr Glu 

1090 1095 1100 

ACA CTC ACA TTT AAT ATA TGT GAT GAT GAT ACA GGT GTT TTA TCT ACT 3540 
Thr Leu Thr Phe Asn He Cys Asp Asp Asp Thr Gly Val Leu Ser Thr 

1105 1110 1115 

GAT CAA ACT AGC TAT ATC ACA AAA ACA GTG GAA TTC ACT CCA TCT ACA 3588 
Asp Gin Thr Ser Tyr He Thr Lys Thr Val Glu Phe Thr Pro Ser Thr 

1120 1125 1130 

GAG CAA GTT TGG ATT GAC ATG AGT GAG ACC GAA GTG TAT TCA ACA TAGAAAG3640 
Glu Gin Val Trp He Asp Met Ser Glu Thr Glu Val Tyr Ser Thr 
1135 1140 1145 

TGTAGAACTC GTGTTAGAAG AAGAGTAATC ATAGTTTCCC TCCAGATAGA AGGTTGATCT 3700 
GGAGGTTTTC TTATAGAGAG AGTACTATGA ATCAAATGTT TGATGAATGC GTTGCGAGCG 3760 
GTTTATCTCA AATATCAACG GTACAAGGTT TATAAAT 3797 

10 0 5 8] mm^ : 2 . mm 

ffi^UOg^ : 2 2 9 9 : /<^/U^ • — li : -irP/<— • 

gB?iJ(OM : -Y^^^i^^ (Bacillus thuringiensis serovar japon 

^(O^ : n^lc^ ensis ) 

h ^ n : : (Buibui) 

ia^'JcoSJS : Genomic DNA 

AATTCTAATG ACACAGTAGA ATATTTTTAA AATAAAGATG GAAGGGGGAA TATGAAAAAA 60 
ATATAATCAT AAGAGTCATA CAAAAAGATT GTATGTTAAA ACAAAAAAAT CCTGTAGGAA 120 
TAGGGGTTTA AAAGCAATCA TTTGAAAAGA TAGTTATATT AAATTGTATG TATAGGGGGA 180 
AAAAAG ATG AGT CCA AAT AAT CAA AAT GAG TAT GAA ATT ATA GAT GCT 228 
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25 



26 



6 5 2 9 2 



Met Ser Pro Asn Asn Gin Asn Glu Tyr Glu He He Asp Ala 
1 5 10 

TTA TCA CCC Aa Ta GTA Ta GAT AAT TCT ATT AGA TAT CCT TTA GCA 276 
Leu Ser Pro Thr Ser Val Ser Asp Asn Ser He Arg Tyr Pro Leu Ala 

15 20 25 30 

AAC GAT CAA ACG AAC ACA TTA CAA AAC ATG AAT TAT AAA GAT TAT CTG 324 
Asn Asp Gin Thr Asn Thr Leu Gin Asn Met Asn Tyr Lys Asp Tyr Leu 

35 40 45 . ' 

AAA ATG ACC GAA TCA ACA AAT GCT GAA TTG TCT CGA AAT CCC GGG ACA 372 
Lys Met Thr Glu Ser Thr Asn Ala Glu Leu Ser Arg Asn Pro Gly Thr 

50 55 60 

TTT ATT ACT GCG CAG GAT GGG GTT GGA ACT GGA ATT GAT ATT GTT ACT 420 
Phe He Ser Ala Gin Asp Ala Val Gly Thr Gly He Asp He Val Ser 

65 70 75 

ACT ATA ATA ACT CGT TTA GGG ATT CCA C.JQ CTT GGC CAA GTC TTC TCA I6S 
Thr He He Ser Gly Leu Gly He Pro Val Leu Gly Glu Val Phe Scr 

SO 8:1 00 

ATT CTG OCT TCA TTA ATT CCC TTA TTG TGC CCC TCA AAT AAT GAA AAT olG 
Ih' LfU Gly Scr Lmi 1 !o Gly Lou I.ou Trp Pru S«.r Asn Asn Glu Asn 

\c :(■/. \{>:, 

ulA iU. CAA AIA in Al». AAI u\C y,X\ v'.Av. I. IA Ail v.Ai uAA AAA .m. I 

'v;ji Trp uiii Uc PIk- Mul Asm Arg \ui dlu lihi Leu lie As|j u\u Lys 

U5 iZO iZo 

ATA TTA GAT ICT GTA AGA TCA AGA GCC ATI" GCA GAT TTA GCT AAI' TCT 612 
lie Leu Asp Ser Val Arg Ser Arg Ala lie Ala Asp Leu Ala Asn Ser 

130 135 140 

AGA ATA GCT GTA GAG TAG TAT CAA AAT GCA CTT GAA GAC TGG AGA AAA 660 
Arg He Ala Val Glu Tyr Tyr Gin Asn Ala Leu Glu Asp Trp Arg Lys 

145 150 155 

AAC CCA CAG ACT ACA CGA AGC GCA GCA CTT GTA AAG GAA AGA TTT GGA 708 
Asn Pro His Ser Thr Arg Ser Ala Ala Leu Val Lys Glu Arg Phe Gly 

160 165 170 

AAT GCA GAA GCA ATT TTA CGT ACT AAC ATG GGT TCA TTT TCT CAA ACG 756 
Asn Ala Glu Ala He Leu Arg Thr Asn Met Gly Ser Phe Ser Gin Thr 
175 180 185 190 

AAT TAT GAG ACT CCA CTC TTA CCC ACA TAT GCA CAG GCC GCC TCT CTG 804 
Asn Tyr Glu Thr Pro Leu Leu Pro Thr Tyr Ala Gin Ala Ala Ser Leu 

195 200 205 

CAT TTG CTT GTA ATG AGG GAT GTT CAA ATT TAG GGG AAG GAA TGG GGA 852 
His Leu Leu Val Met Arg Asp Val Gin He Tyr Gly Lys Glu Trp Gly 

210 215 220 

TAT CGT CAA AAT GAT ATT GAC CTA TTT TAT AAA GAA CAA GTA TCT TAT 900 
Tyr Pro Gin Asn Asp He Asp Leu Phe Tyr Lys Glu Gin Val Ser Tyr 

225 230 235 

ACG GCT AGA TAT TCC GAT CAT TGC GTC CAA TGG TAG AAT GCT GGT TTA 948 
Thr Ala Arg Tyr Ser Asp His Cys Val Gin Trp Tyr Asn Ala Gly Leu 

240 245 250 

AAT AAA TTA AGA GGA ACG GGT GCT AAG CAA TGG GTG GAT TAT AAT CGT 996 
Asn Lys Leu Arg Gly Thr Gly Ala Lys Gin Trp Val Asp Tyr Asn Arg 
255 260 265 270 
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27 

TTC CGA 
Phe Arg 

CCA AAC 
Pro Asn 

ACA AGA 
Thr Arg 

TCG AGT 
Ser Ser 
320 
TCA TTT 
Ser Phe 
335 

TTC CTG 



28 



AGA GAA ATG 
Arg Glu Met 
275 

TAC GAT GCG 
Tyr Asp Ala 

290 
GAA ATT TTC 
Glu lie Phe 
305 

ACC CTT ATA 
Thr Leu He 

TCA AGO CTC 
Ser Thr Leu 



CAA GAA ATT 
Lou Ll u Giii r. lu I u 

TAT TAT AAT 

1.5 



ATT GAA 
I \k- til It 



AAT GTG ATG 
Asn Val Met 

CGT ATA TAT 
Arg He Tyr 

ACA GAT CCT 
Thr Asp Pro 

310 

TCT TGG TAC 
Ser Trp Tyr 

325 
GAG AAC CTA 
GUi Asn Leu 
310 

AGA ATG TAT 
Aifci Mo I T>i- 

r.\T TGG CCA 
i,! hi. uiv 



GTA TTG 
Val Leu 
280 
CCA CTG 
Pro Leu 
295 

GTT GGA 
Val Gly 

GAT ATG 
Asp Met 

CTT AGA 
Leu Arg 

ACA AGT 
Thr St r 
360 
GGA CAA 
liU tii,. 



GAT CTA 
Asp Leu 

GAA ACA 
Glu Thr 

AGT TAC 
Ser Tyr 

ATT CCA 
He Pro 

330 
AAA CCT 
Lys Pro 
315 

TTT AGA 
PI.. A.B 

AGG TTA 



GTT GCA TTA TTT 1044 
Val Ala Leu Phe 
285 

AAT GCA GAA CTT 1092 
Asn Ala Glu Leu 
300 

GTA ACT GGA CAA 1140 
Val Thr Gly gin ' 

315 

GCA GCT CTT CCT 1188 
Ala Ala Leu Pro 

GAT TTC TTT ACT 1236 
Asp Phe Phe Thr 
350 

CAA AAC GCT ACC 1281 
Gill A.sn Gly Thi- 
365 

ACC CTT TCT TAT \^'^'2 



ATC TAT iiCI Tu Ti A TH" AAT AAA TAT AGT i.U. iVH (TT WC LW,'\ liCI 
He Tyr Giy Sai Ser Plie Auri Lys Tyr Ser Gly Veil Leu Alei Gly Alu 

385 390 395 

GAG GAT ATT ATT CCT GTG GGT CAA AAT GAT ATT TAC AGA GTT GTA TGG 
Glu Asp He He Pro Val Gly Gin Asn Asp He Tyr Arg Val Val Trp 

400 405 410 

ACT TAT ATA GGA AGG TAC ACG AAT AGT CTG CTA GGA GTA AAT CCA GTT 
Thr Tyr He Gly Arg Tyr Thr Asn Ser Leu Leu Gly Val Asn Pro Val 
415 420 425 430 

ACT TTT TAC TTC AGT AAT AAT ACA CAA AAA ACT TAT TCG AAG CCA AAA 
Thr Phe Tyr Phe Ser Asn Asn Thr Gin Lys Thr Tyr Ser Lys Pro Lys 

435 440 445 

CAA TTC GCG GGT GGA ATA AAA ACA ATT GAT TCC GGC GAA GAA TTA ACT 
Gin Phe Ala Gly Gly He Lys Thr He Asp Ser Gly Glu Glu Leu Thr 

450 455 460 

TAC GAA AAT TAT CAA TCT TAT AGT CAC AGG GTA AGT TAC ATT ACA TCT 
Tyr Glu Asn Tyr Gin Ser Tyr Ser His Arg Val Ser Tyr He Thr Ser 

465 470 475 

TTT GAA ATA AAA AGT ACC GGT GGT ACA GTA TTA GGA GTA GTT CCT ATA 
Phe Glu He Lys Ser Thr Gly Gly Thr Val Leu Gly Val Val Pro He 

480 485 490 

TTT GGT TGG ACG CAT AGT AGT GCC AGT CGC AAT AAC TTT ATT TAC GCA 
Phe Gly Trp Thr His Ser Ser Ala Ser Arg Asn Asn Phe He Tyr Ala 
495 500 505 510 

ACA AAA ATC TCA CAA ATC CCA ATC AAT AAA GCA AGT AGA ACT AGC GGT 
Thr Lys He Ser Gin He Pro He Asn Lys Ala Ser Arg Thr Ser Gly 

515 520 525 

GGA GCG GTT TGG AAT TTC CAA GAA GGT CTA TAT AAT GGA GGA CCT GTA 
Gly Ala Val Trp Asn Phe Gin Glu Gly Leu Tyr Asn Gly Gly Pro Val 



K>«i> 



1428 



1476 



1524 



1572 



1620 



1668 



1716 



1764 



1812 



, ( 16 ) 5 2 9 2 

29 30 
530 535 540 

ATG AAA TTA TCT GGG TCT GGT TCC CAA GTA ATA AAC TTA AGG GTC GCA 1860 
Met Lys Leu Ser Gly Ser Gly Ser Gin Val He Asn Leu Arg Val Ala 

545 550 555 

ACA GAT GCA AAG GGA GCA AGT CAA AGA TAT CGT ATT AGA ATC AGA TAT 1908 
Thr Asp Ala Lys Gly Ala Ser Gin Arg Tyr Arg He Arg He Arg Tyr 

560 565 570 

GCC TCT GAT AGA GCG GGT AAA TTT ACG ATA TCT TCC AGA TCT CCA GAG 1956 
Ala Ser Asp Arg Ala Gly Lys Phe Thr He Ser Ser Arg Ser Pro Glu 
575 580 585 590 

AAT CCT GCA ACC TAT TCA GCT TCT ATT GCT TAT ACA AAT ACT ATG TCT 2004 
Asn Pro Ala Thr Tyr Ser Ala Ser He Ala Tyr Thr Asn Thr Met Ser 

595 600 605 

ACA AAT GCT TCT CTA ACG TAT AGT ACT TTT GCA TAT CCA GAA TCT CGC 2052 
Thr Asn Alu Sor I.ou Thr Tyr Sor Thr Pho Ala Tyr Alo Chi Scr Gly 

610 6L5 620 

Cn AT.A .\.\(' TT.\ CCC .\TT ICC. rS..\ AHT Tr.\ MX .\rr TTT r,.\l Xr.\ m 2J00 
Pro lie Ash Uii (My Uc Svr Gly Scf Sor Aig Tlir Pla- AsiJ He Ser 
62:i fi30 6:'.n 

Ml Ar\ \AA ':\A 'i'.r i aa<' i'ti ixi a;t 'iAr \.;\ mt ;:aa jms 

n. i!.! (.1-. u:, Ai.i Ah. As-. iy; I!. \:-- Ar.. !!.■ 

010 lilo u'yi'i 

rn Ai r cca git aat acg i ta ttt gaa gca gaa gaa gac ci a gai gtg 2190 

Phe lie Pro Val Ami Thr Leu Phe Glu Ala Glu Glu Asp Leu Asp Val 

655 660 665 670 

GCA AAG AAA GCT GTG AAT GGC TTG TTT ACG AAT GAA AAA GAT GCC TTA 2244 

Ala Lys Lys Ala Val Asn Gly Leu Phe Thr Asn Glu Lys Asp Ala Leu 

675 680 685 

CAG ACA AGT GTA ACG GAT TAT CAA GTC AAT CAA GCG GCA AAC TTA ATA 2292 
Gin Thr Ser Val Thr Asp Tyr Gin Val Asn Gin Ala Ala Asn Leu He 

690 695 700 

GAA TGC C 2313 
Glu Cys 

immoommfjimmi (ia2j igiir*»e>tt5ti aokoa, esko^^: 

M.^n-rh^y^'^— (B) fil30kDa 
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iWFBa¥6-6 5 2 9 2 





(sDint.ci/ atsiJia^ 

15/32 
15/70 
15/75 
15/78 

// C12P 21/02 C 8214-4B 

(C12N 1/21 
C12R 1:19 ) 
{C12N 1/21 
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Wra¥6-6 5 2 9 2 



C12R 1:38 ) 
(C12N 1/21 

C12R 1:07 ) 
(C12P 21/02 

C12R 1:19 ) 
(C12P 21/02 

C12R 1:38 ) 

8931-4B C12N 15/00 . ' A 

9281-4B 5/00 C 

D06M 13/18 

(72) mn^ « 

(72)MI])ia- ii^Jl^ &ii 

■ ' ■ ■ j '< ill i •'! ' "L 'i • N . A. "V:. i ' ) 

i^m^%mmnmiKmm 5 —4 -12— 1 103 

(72) 

MMummmm ^ «^wti52i— 44 
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C 1 2R 


1:19) 


(C 1 2N 


1/21 


C 1 2R 


1:38) 


(C 1 2N 


1/21 


C 1 2 R 


1:07) 


(C 1 2 P 


21/02 


C 1 2 R 


1:19) 


(C 1 2 P 


21/02 


C 1 2 R 


1:38) 



(72)^0^# « 



D0 6M 13/18 
(72)^?^* ffiJS 

j4i^'ifflwjv^iimn:ir-:itfln-3 2 -22 37 

■ fiV^|i?ilt';^:fi7i|JS) rli .ailx ff[ili^.f 5 4 12 1 \m 



